Introduction
The periwinkle, Catharanthus roseus (Apocynaceae), is a widely used ornamental and medicinal plant. C. roseus is an herbaceous shrub 1 and has been extensively studied due to its production of two valuable alkaloids, vincristine and vinblastine which are used in the treatment of human neoplasm, and an alkaloid from the root, ajmalicine which is used in the treatment of circulatory disorders and hypertension. Biologically indole alkaloids produced by plants are believed to play a role as antimicrobial and antifeeding compounds. 2, 3 This madagascan periwinkle produces numerous indole alkaloids which have important therapeutic activities. 4 Only few phenolic compounds have been reported in this genus. 5, 6 Recently, two flavonols trisaccharides of kaempferol and quercetin have been isolated and identified. 7 Several indole alkaloids have been isolated from the C. roseus cell suspension cultures. 8, 9 However, the production of the most valuable compounds reported from this plant, vincristine and vinblastine that are terpenoid indole alkaloids, 10 has not yet been achieved in these cultures. Besides indole alkaloids, the presence of anthocyanidins, 11 phenolics, 9, 12 and terpenoid compounds 8, 9 in the cultures of C. roseus has been reported. As part of its secondary metabolism this plant produces pharmaceutically valuable terpenoid indole alkaloids such as vincristine and vinblastine which are used as anticancer drugs. A very low yield of these compounds is a major motivation of the research interest in this plant. Although the hairy root cultures do not produce these two bisindole alkaloids that consist of catharanthine and vindoline, they have been shown to produce catharanthine and tabersonine. This paper deals with the isolation and structural elucidation of two new compounds (1) and (2) on the basis of spectral data and chemical reactions and also reported one new and three known compounds, β-sitosterol, 3-epibetulinic acid, n-pentadecanyl octa-dec-19-en-oate. 13 Due to high significance of medicinal natural products of these plants roots the work such as terpenoids, alkaloids analysis has extensively been conducted. The aim of the present investigation is to report some of the new findings in the form of natural product from culture roots of C. roseus.
Results and Discussion
Compound 1, was obtained as a dark yellow crystalline mass and its molecular formula (C 52 H 70 O 10 ) was deduced from HR-FABMS. It gave positive tests for triterpenic glycosides and produced effervescences with sodium bicarbonate indicating the presence of carboxylic acid in the molecule. Its IR spectrum showed characteristic absorption Figure 2 . Table 2 ). The multiplicity of each carbon was determined by analysis of the DEPT spectrum of 2. In Acid hydrolysis of 2 yielded a D-rhamnose as a glycone moiety (TLC comparable). On the basis of the foregoing account the structure of 2 has been established as 2-methoxy-6-(n-nonacontan-5'',6''-dionyl)-11-hydroxy-13-methyl-11β-Drhamnopyranoside anthracene. This is new anthracene derivative isolated for the first time.
Experimental Section
Chemicals. All chemicals were of an analytical grade: hexane, ethyl acetate, methanol, ethanol, sulphuric acid and vanillin were purchased from Daejung Chemicals and Metals (Seoul, South Korea). Pre-coated TLC plates (layer thickness 0.5 mm), silica gel for column chromatography C -NMR spectra were obtained at 500 and 125 MHz, respectively, using a Bruker Avance model DRX-500 spectrometer at the Seoul National University (SNU), Seoul, South Korea. NMR spectra were obtained in deuterated chloroform and methanol using tetramethylsilane (TMS) as an internal standard. EI/MS and FAB/MS were recorded on JEOL JMS-SX 102A and JEOL JMS-AX 505WA spectrophotometers, respectively, at the Seoul National University. IR spectra were recorded on a Thermo Mattson Infinity Gold FT-IR model 60-AR spectrophotometer at the Korea Institute of Science and Technology (KIST) Seoul, South Korea.
Culture conditions. The hairy root line used in this study was previously generated by infection of C. roseus seedling with Agrobacterium rhizogenes 15834. 14 The culture media consisted of a filter-sterilized solution of 3% sucrose, halfstrength Gamborg's B5 salts and full-strength Gamborg's vitamins with the pH adjusted to 5.7. The 50-mL cultures C at 100 rpm. Extraction of hairy roots. The powdered hairy roots of C. roseus (200 g) were immersed in methanol (1.5 litre) for three days at room temperature and then the supernatant was concentrated under vacuum to yield 22.5 g of the extract. This material was suspended in water and extracted with ethyl acetate and n-butanol successively to produce 11.2 g of ethyl acetate and 7.4 g of n-butanol extract.
Isolation of the compounds from ethyl acetate extract. The entire ethyl acetate extract was subjected to normal phase CC over silica gel (400 g) to yield each of 500 mL fractions using the eluent of n-hexane (fraction 1), the mixtures of n-hexane:ethyl acetate at 9:1 (fraction 2), 8:2 (fraction 3), 7:3 (fraction 4), 1:1 (fraction 5), and 3:7 (fraction 6) ratio (v/v), ethyl acetate (fraction 7), the mixtures of ethyl acetate:methanol at 9.5:0.5 (fraction 8), 9:1 (fraction 9), 7:3 (fraction 10), 1:1 (fraction 11), and 3:7 (fraction 12) ratio (v/v), and methanol (fraction 13), respectively. All fractions were examined by TLC. Fractions 1 and 2 was not further separated due to the low amount of substance. (Table 1) .
Acid hydrolysis: Compound 1 (5 mg) was refluxed with 2 mL of 1 M hydrochloric acid:dioxane (1:1, v/v) in a water bath for 4 h. The reaction mixture was evaporated to dryness and partitioned with chloroform and water four times, and each extract was concentrated. The chloroform extract contained the aglycone portion, while the water extract contained D-glucose (co-chromatographed on TLC with authentic sample).
2-Methoxy-6-(n-nonacontan-5'',6''-dionyl)-11-hydroxy-13-methyl-11β-D-rhamnopyranoside anthracene (2 13 C NMR (MeOD, 125 MHz) ( Table 2 ). Acid hydrolysis: Compound 2 (5 mg) was refluxed with 2 mL of 1 M hydrochloric acid:dioxane (1:1, v/v) in a water bath for 4 h. The reaction mixture was evaporated to dryness and partitioned with chloroform and water four times, and each extract was concentrated. The chloroform extract contained the aglycone portion, while the water extract contained D-rhamnose (co-chromatographed on TLC with authentic sample).
